The weathering of stone and masonry results, among other phenomena, in the formation of efllorescences, a deposit of salts not originally evident in the sound material, and composed of a variety of different hygroscopic salts, including carbonates, chlorides, nitrates, sulphates, etc. Thus the deteriorated areas of some monuments can be considered as extremely saline environments, at least in the efllorescences zones. These zones seemed to be a particular niche for investigating halotolerant and/or halophilic bacteria, but only recently a few reports appeared stressing the importance of these types of bacteria. In this paper, bacteria were isolated from samples taken from the efllorescences originated in the Chapel of All Souls, cathedral of Jerez. Spain, and cultured in media with increasing concentrations of halite or epsomite (up to 25 %). The most frequently isolated genus was Bacillus, followed by Staphylococcus, Kocuria, Micrococcus, Paenibacillus and Arthrobacter. The origin, occurrence and ecology ofhalotolerant and halophilic bacteria in monuments are discussed.
INTRODUCTION
Practically all building walls contain soluble salts, dispersed within the porous materials or locally concentrated. These salts are solubilized and migrate with the water in and out of the stone. The drying out of the solution at the exposed surface results in the formation of eftlorescences. The term eftlorescence is employed to denote the presence on stone or masonry surfaces of a deposit of inorganic substances not originally evident in the sound material. A description of the different types of eftlorescences and the mechanisms of formation on building stones was reported by Charola and Lewin (1979) .
Thus, a variety of different hygroscopic salts, including carbonates, chlorides, nitrates, sulphates, etc. can be found on the surfaces of decayed monuments. This means that some particular monument areas can be considered as extremely saline environments, at least in the eftlorescences zones, but the salinity is not necessarily based on halite, as sometimes epsomite or gypsum are the main components.
Bacteria have adapted to growth in many different niches. One of them, the hypersaline environment is characterized by high concentrations of salts. Usually this refers to waters and the term hypersaline waters defines those which have concentrations of salts higher than seawater. Considerable research has been carried out on halophilic bacteria in relation to these environments (Rodriguez-Valera, 1988a; Javor, 1989; Vreeland and Hochstein, 1992) . Comparatively, very little information exists for terrestrial environments.
In high saline niches, halotolerant bacteria and Archaea can thrive. Until recently Archaea were known only as inhabiting hostile environments (hot springs, solar ponds and saturated brines) where there is little microbial competition (Vreeland and Hochstein, 1992) . To this fact also contributed that laboratory cultivation rarely included media with high salt concentrations and as a consequence this group tended to be overlooked.
Halotolerant bacteria, those which grow better without significant amounts of halite in their media, but can also grow at concentrations higher than those of seawater, can therefore be present in active form in saline environments and eftlorescences (Incerti et aI., 1997) . Although eftlorescences have a chemical origin, due to migration and crystallization of soluble salts (Mora et aI., 1977) , a biological origin, due to bacterial growth, was suggested by Lazar (1971) and Bassi and Giacobini (1973) . Lazar (1971) reported that large zones of the nave and altar paintings from the Cozia monastery (Romania) were covered by a whitish fairly adherent powder. The painting zones affected by the whitening phenomenon, which usually completely masked the painting was populated by numerous bacteria, as demonstrated both microscopic preparations of the powder scrapped off from the surface and inoculations on culture media. Of 94
